Effects of thyroid-stimulating hormone, carbachol, norepinephrine, and adenosine 3',5'-monophosphate on polyphosphatidylinositol phosphate hydrolysis in dog thyroid slices.
TSH (10-250 mU/ml), carbachol (100 nM to 10 microM), and norepinephrine (10-100 microM) stimulated in a dose-dependent manner the accumulation of [3H]glycerophosphoinositol, [3H]inositol monophosphate, [3H]inositol bisphosphate, and [3H]inositol triphosphate in dog thyroid slices prelabeled with myo-[2-3H]inositol. The maximal effect of carbachol was considerably greater than that of TSH and norepinephrine. Carbachol stimulation of [3H]inositol phosphates (InsPs) was present by 5 min of incubation, while that of TSH required at least 30 min. Neither the basal level of [3H]InsPs nor the stimulation by carbachol (1 microM) or norepinephrine (500 microM) was affected by forskolin (10 microM) or cAMP analogs [8-bromo-cAMP or (Bu)2-cAMP; 1 mM]. A maximal amount of TSH (250 mU/ml) had ergistic effects on submaximal carbachol (1 microM)- and additive effects on maximal norepinephrine (500 microM)-induced accumulation of [3H]InsPs. Since not all of the effects of TSH on the thyroid can be explained by activation of the adenylate cyclase system, these data indicate that TSH may also regulate thyroid function through the polyphosphatidylinositol phosphate pathway. In addition, stimulation of the adenylate cyclase-cAMP system does not modify the effects of carbachol or norepinephrine on [3H]InsPs accumulation in dog thyroid slices.